We describe two circular morphological features representing depressed areas. This preliminary work is based on visual interpretations from Landsat ETM satellite images and SRTM Radar scans. The two geoforms are located at the north of the Sierras Pampeanas in Argentina. The La Ciénaga circular indentation is 15 km in diameter and Las Cejas is 34 km in diameter. Until now rings of these characteristics, magnitudes and diameters are unknown and unheard of in Argentina.
Introduction
In the northern Sierras Pampeanas of Argentina we identified two circular natural geoforms for which we do not have any evidence to elucidate a process that Helada [3] , 12d Capillitas [4] , and 1:250,000 -2766-IV Concepción [5] .
In nature, there are morphological features produced by processes or natural phenomena and whose geoforms, by themselves, allow to identify the process central part rises about 150 m with respect to the surrounding surface, marked by rings of about 8 km in diameter and an internal elliptical depression of about 3 to 4.5 km [16] .
Argentina has been alleged to have seventy-four meteorite impacts and seven other pseudo-meteorite impact sites [17] [18] [19] . In the strewn field of the Campo del Cielo meteorite in Chaco, 20 small craters are located within an area of 15 km length [20] [21] , and the structures at Rio Cuarto (Cordoba) consist of elongated depressions that stretch over 40 km [22] . These meteorite impacts are arranged into five bands of NNE strike with a gap in the Santa Rosa region between 35˚ and 37˚S and another in the Río Gallegos region (Figure 2 ). We only know the age of 27 meteorite fall. The oldest are Luján in the province of Buenos Aires (50,000 -20,000 years) and Campo del Cielo in the province of Chaco (4000 ± 80 years, determined by radiocarbon) [19] [23]- [43] . The age of the other meteorite fall is between 1879 and 2008 (Table 1) . 
Results

The La Ciénaga Geoform (15 km in Diameter)
The circular feature of La Ciénaga is located in the province of Catamarca, inside an intermountain depression situated between the Sierra de Fiambalá to the west and the Sierra de Belén to the east and south. To the north, a set of lower elevations separate the circular geoform from the Hualfín valley. This valley is limited to the NW by the Sierra de Hualfín and to the SE by the Farallon Negro Volcanic
Complex; toward the NE it is connected with the Campo del Arenal (Figure 1 ).
La Ciénaga, situated southeast of the geoform, is the most important locality in the area. The Belén River flows to SW along the eastern edge of the circular feature; it is the main collector of water in the area and the Loconte River and smaller channels flow down towards it from the mountains located to the west ( Figure 3 ).
General Geological Characteristics
The oldest rocks are represented by metamorphic rocks of the Loma Corral 
Morphology of the Circular Feature
The circular geoform is a depressed area with respect to the rest of the intermountain region; the center of the depression is at 1800 masl. The western border is higher than the eastern with a 641 m drop; the center is at 400 m lower elevation compared to western side. The intermountain area is covered by Quaternary sediments that have formed as coalescing alluvial fans with a general slope to the southeast, distributed in three terraced levels. The depression of the circular geoform is evidence by the lowering sedimentary levels morphology. To the north, the second and third level deposits are truncated by the edge of the crater and the third level continually extends to the south. With greater development, but in the center of the depressed area, the third level can be seen only in the form of islands outcrops. Later the depressed area was filled with deposits of the first level ( Figure 3 and Figure 4 ).
The mountain range of NE strike, to the west of the study area, forms part of the Sierra de Fiambalá (Figure 1 ). The section that occupies the area is cut by three ESE striking lineaments. The lineament located between Azampay and Puesto
Chistin marks a break in the range, to the north the range strike NE, and to the south in NS direction ( Figure 1 and Figure 3 ). This break, coupled with the intense erosion of the eastern slope of the range has created an eastern concave shape, defining a semi-circular contour which forms the western edge of the crater ( Figure 3 and Figure 4) . The Neogene folded sequence of the El Bolsón Group is separated from the eastern flank of the range by the basin. Western reaches of these folds appear to have been cut, as if the sedimentary sequence had slipped into the depression, as the morphology presented alluvial fans in the northern sector ( Figure 3 and Figure 4 ).
Northeast and northwest, outside the area, are the Farallón Negro and Vicuña Pampa volcanic complexes of Neogene age [44] (Figure 1 ). The volcanic sequence of the El Cajón Formation (El Bolsón Group) originates from the Farallón Negro Volcanic Complex [3] [4]; the circular feature appears to predate the sedimentary sequence of the El Bolson Group (Figure 3 and Figure 4) . The E-W relief of the structure has a slope of 8% and the western edge is abrupt; in this slope, surficial drainage development and consequent erosion processes have occurred ( Figure 5(a) ). The N-S profile highlights the concavity of the circular structure; the northern edge is higher than the southern edge and in the central area there are small elevations with quaternary sediment residues ( Figure  5(b) ).
The Las Cejas Geoform (34 km in Diameter)
The Las Cejas geoform is located at the northern end of the Dorsal Mujer Muerta. This area forms part of a topographic high of sub-meridian strike that is 340 km long and 90 km wide and closes eastward of the Tucuman basin. To the north continue the foothills of the Sierra del Campo, to the west border the Sierra de La Ramada highlands, and to the east extend the Chaco Pampeana plains (Figure 1 ). The locality of Las Cejas in the southern part of the depression is the most populated and important place around (Figure 6) . Figure 5 . Profiles illustrating the general morphology of the structure. In profile (a) La Ciénaga structure, EW profile; the regional WE slope is observed; and in profile (b) La Ciénaga structure, NS profile; the cup-shaped structure with marked edges are shown. 
General Geological Characteristics
The area is totally cultivated, so it is impossible to perform a visual interpreta- (Figure 1 ).
To the west, in the ranges of La Ramada and Medina, there are outcrops of small bodies of intrusive subvolcanic rock of Cretaceous age [45] . However, near the circular structure, we have not identified in satellite images or in the field any, rocks, or morphologies that could be thought typical for volcanic activity ( Figure 6 and Figure 7 ).
Morphology of the Circular Feature
The Las Cejas geoform is a semi-circular indentation of about 34 km diameter that seems to have obliterated the northern tip of the Dorsal Mujer Muerta. In the radar image this feature is linked to a flat morphology elongated ESE (40 km), a smooth surface that contrasts with the raised, truncated edges of the ridge to the west and south, and with others of lesser height to the north and east. Its minor axis is about 32 km long. In topographic maps, it shows that the ground is not completely flat, with hills and depressions marking some 380 m of topographic gradient ( Figure 7 and Figure 8 ).
The center of the geoform is at 370 masl; the western edge is higher than the eastern edge, with a vertical drop of 160 m. The drop between the western edge and the central zone is 90 m (Figure 6 and Figure 7) . The E-W relief on the western edge has a slope of 0.9% that then decreases eastward to 0.2% to 0.5% (Figure 8(a) ). In Figure 8 (b) the concavity of the structure is best appreciated and shows the abrupt edge of the south wall. It is possible that the circular feature was formed prior to the deposition of Neogene sedimentary rocks.
Discussion
No other circular structures of such diameters are known in Argentina. Of the seventy-four cases of meteorite falls and other seven pseudo-meteorites mentioned in the literature, only two are special cases of large meteorites (Campo del Cielo in Chaco and Rio Cuarto in Córdoba). The meteorite falls in Argentina are aligned in a NNE strike, distributed from north to south, but in the central area (Santa Rosa) and to the south (Río Gallegos) there is no evidence of meteorite fall. The oldest meteorite falls (Lujan and Campo del Cielo) are dated between 50,000 -20,000 years and 4000 ± 80 years, respectively; the remaining meteorite falls age between the years 1879 and 2008 ( Figure 1 and Figure 2 ; Table 1 ).
An impact structure can be simple or complex in its construction [46] . A simple crater on Earth is small, less than 4 km in diameter, with a bowl-shaped geometry and a raised rim. A complex structure has diameters > 4 km and on Earth the largest known such structure was ca 250 -300 km wide, prior to erosion (Vredefort, South Africa) [47] . With the exception of very low-angle impact events, the resulting crater structures are invariably circular. According to impact magnitude and target composition, the interiors of complex impact structures will have a central peak (stratigraphic uplift), peak ring, or multiple ring structures.
The La Ciénaga structure with a 15 km diameter and the Las Cejas structure In Chaco, more than 20 impact craters are known from which numerous meteorite fragments were recovered; apart from Campo del Cielo other prominent craters are La Perdida, Rubin de Celiz, Gomez and Laguna Negra [18] . In South America, the only known impact crater is Araguainha (Brazil) with 40 km in diameter [16] . The La Ciénaga and Las Cejas structures do not have the La Ciénaga and Las Cejas structures are geomorphic features that need to be investigated in more detail to elucidate their origin and age. A relation with meteorite impact or other natural events must be elucidated, considering that: 1) They are circular, slightly elongated geoforms that are well defined.
2) No impact structures have been identified in Argentina yet.
3) The sediments that cover them appear to have slumped inward towards their rings and the erosion permits you to see the circular morphology of the structures. 6) In the Las Cejas area, no volcanic manifestations have been found that could be associated with the circular structure.
7) The impact of large objects would produce catastrophic effects on the climate and biosphere. To generate an impact structure of 15 km in diameter (La Ciénaga) it would require an object of 750 m wide and to generate a structure of 34 km (Las Cejas) an object of 1700 m wide, at an average velocity of 25 km/s [48] . The impact of objects with these dimensions can produce an atmospheric explosion over the impact site, reducing solar radiation, temperature distortion and injection into the stratosphere, for periods of up to 1 Ma, five times more sulphur that the current content, destroying the ozone layer [13] [14] .
